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JP Patent Appln. Disclosure No. 62-771 1-14 January 1987 
Application No. 60- 1 475 12 - 04 July 1985 

Applicant: MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD, Osaka 
Title: CURABLE RESIN COMPOSITION AND MOLDED PRODUCT 
USING THE SAME 

[Claims] 

1. A curable resin composition containing a multifunctional acrylic 
monomer, an unsaturated polyester, and a monovinyl monomer as essential 
constituents, wherein the multifunctional acrylic monomer is a simple 
constituent composition or a multiple constituent composition which 
comprises an acrylic acid, a methacrylic acid, or a mixed acid thereof, 
wherein in the ester molecule the number of carbon atoms of a polyol 
residue of an aliphatic polyhydric alcohol is 2 to 18, or 
a polyol ester derived from an aliphatic amine polyol having a number of 
carbon atoms of 5 to 1 8, selected from the group consisting of compounds 
having two to eight polymerizable functional groups per molecule and a 
molecular weight of 85 to 170 per polymerizable functional group, 
such that (I) the proportion of fractions having a functionality of not less 
than 3 is at least not less than 60 wt%, and 
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(II) the proportion of acryloyl groups of the polymerizable functional 
groups is at least not less than 60% with reference to the number average 
density, 

and the multifunctional acrylic monomer is present in an amount of 20 to 
85 wt% based on a total weight of the multifunctional acrylic monomer, the 
unsaturated polyester, and the monovinyi monomer. 

2. The curable resin composition according to Claim 1, wherein the average 
molecular weight per polymerizable functional group in the multifunctional 
acrylic monomer is 90 to 130. 

3. The curable resin composition according to Claim 1, wherein the average 
ester bond density in the unsaturated polyester is not more than 9 x 10" 3 
moles/g. 

4. The curable resin composition according to Claim 3, wherein the main 
constituent of the unsaturated polyester is a bisphenol-based unsaturated 
polyester. 
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5. A molded product using a curable resin composition including a gel coat 
surface mainly comprising a multi-component curable material comprising 
three types of components (a), (b), and (c) defined below as main material 
components (the proportion of the component (a) of the three types of 
components falling within a range of 20 to 85 wt%, and the proportion of 
each of the components (b) and (c) falling within a range of 5 to 55 wt%): 
(a) a multifunctional acrylic monomer comprising an aliphatic polyhydric 
alcohol selected from the group consisting of acrylic acid, methacrylic acid, 
and a polyol ester of a mixed acid thereof, in which molecule the number of 
carbon atoms of the polyol residue is 2 to 18, or 

a polyol ester derived from an aliphatic amine polyol having a number of 
carbon atoms of 5 to 18, which is a simple substance or a mixture selected 
from the group consisting of compounds having two to eight polymerizable 
functional groups per molecule and a molecular weight of 85 to 170 per 
polymerizable functional group, 

such that (I) the proportion of fractions having a functionality of not less 
than 3 is at least not less than 60 wt%, and 

(II) the proportion of acryloyl groups of the polymerizable functional 
groups is at least not less than 60% with reference to the number average 
density, 

(b) an unsaturated polyester, and 

(c) a monovinyl monomer. 
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[Excerpt of the descriptive part of the specification] 

Note that the aliphatic polyhydric polyol includes chain and cyclic aliphatic 
polyalcohols, dimers, trimers, and tetramers (condensates) of this type of 
alcohol, and C 2 -4 alkylene oxide adducts of these polyalcohols and 
poiyalcohoi polymers. The aliphatic amine polyol includes C iA alkylene 
oxide adducts of chain and cyclic aliphatic monoamines and polyamines 
(including amino alcohols). The multifunctional acrylic monomer used in 
the present invention is industrially advantageously manufactured by direct 
reaction of a polyol and an acrylic acid or/and a methacrylic acid, which 
have relatively simple molecular structures. The following are examples of 
the preferred multifunctional acrylic monomers of the present invention: 
diethylene glycol diacrylate, triethylene glycol diacrylate, dipropylene 
glycol diacrylate, tripropylene glycol diacrylate, 1,3-butanediol diacrylate, 
1 ,4-butanediol diacrylate, 1,6-hexanedioI diacrylate, neopentylglycol 
diacrylate, trimethylolpropane triacrylate, pentaerythritol triacrylate, 
pentaerythritol tetraacrylate, dipentaerythritol pentaacrylate, 
dipentaerythritol hexaacrylate, propylene oxide modified glycerine 
triacrylate, propylene oxide modified trimethylolpropane triacrylate, 
ethylene oxide modified trimethylolpropane triacrylate, propylene oxide 
modified diglycerine pentaacrylate, propylene oxide modified diglycerine 
hexaacrylate, propylene oxide modified sorbitol hexaacrylate, propylene 
oxide modified ethylenediamine tetraacrylate, and ethylene oxide modified 
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diethylenetriamine pentaaciylate, methaciylates corresponding to the above 
acrylates, and acrylate methacrylates each having both an acryloyl group 
and a methacryloyl group in the same molecule. Of these materials, those 
which have functionalities of three or more are important, as indicated by 
the above selection criteria. Trimethylolpropane triacrylate, pentaerythritol 
triacrylate, and the like, each having a functionality of three, in particular, 
are superior in performance and economical efficiency to other materials 
when used as materials for a gel coating. Note that "propylene oxide 
modified " and "ethylene oxide modified" each are expressions of a 
molecular structure corresponding to the alkylene oxide adduct described 
above. It is generally preferable to use a so-called 1-mole modified product. 
For example, the following formula is applied to the above propylene oxide 
modified trimethylolpropane triacrylate: 



10 



; 06 : 38PM; SON DE RHOFF&E I NSEL 



# 13/ 14 




®a*@^f*fr(jp) © # n mm am 
@'jkm%fWf&m (A) BH62-7711 

©IntCl/ iag«l2^ JfftgSS^ @^§§ 8SlP62^(1987) 1^140 

C 08 F 299/04 6714-4J 
C 08 L 67/06 6714-4J 



@# R 147512 
@ffi H Bg60( 1985)7^ 4 0 



©ft a a 



m m # 

w i t e at us «b » i>* fc c <d it ^ * & m m u * 

2 v # Hp iff 

(1) #t tg&r ^ y ^ ^ * * #\ ^i?p^«j 3i * 
i. xj- *t s m&f*%<&m<Dmmm&t 

# y * — A' % 



m&&m j ¥-i%mm*&m lx&* < 1 1> e o 
n i ft t m SB ^!f!*fi a? y x ^ ^ ^ ^ j: a* ^ ^ ^ - 

(3) ^F^^tf 1 y 3lx TA-Kfrrt h *F x j* x 
(-4) ^*fl * y ixf^o£iS^^K:^7 x y - 



—81 



(c)gjt # o -t n # <*} th i> s — s sfia^o^gs^'/t 

(a) t * ! j a- r , >*^9^»*7tttc© Pn^ 
^ <b 35: & & ^ ^ © # ! J ^-—^x^t-/u©5 t> © 

ft «: ft « m 5 — 1 8<DS&ii7^ vl^ij 

* - A* X J* ~r t *> o r , 
(t) ^Bg&3^±©#jli©£#>& ftfl £• tfi 4> ft < 

(ii) M -grit's tg&© 5 t> T ^ U » -f /vSo^i6 
&*« BE fr#fiS L~C4>ft < t %eo 

iris m:mmm<Dm&7km&mm t t>#>xm^ 4 © 

ft & a 

ft£ fl& C £fc%m&0kft t& & . C<D&X J 7 

i * m m ^ ^ r y ^ 7 ^ ^ - h $ & ^ f u t & & a 
Tftffi^tL*^, mm, mmx&m<Dfrm x , * 

ftfnrfy x^^^WHS*c*^5< Axe*tft^<tJfc 
»Lt % £ < 0**»C*Haia4sffitf ft 4> O K 3& 

ntrie©#a#m#£f*, a b siij^T©^ ffl 



»IHBBf^-77il(2) 

(b) ^ f o ij ^ -r >u „ 

(c) *ye-/H£ftft: % 

3 , © &ai ^ urn 

* % §b wt k ft & m st £ as % a£ o* f /t t © & m. ^ % 
mm Lft&f&>mKm-t z> % <d x * & • 

a £ # & & © 1? # # m ** <D&m xm *t h ti x ^ ^> 0 

^ A ^ i: O' tz {1 - ^ h itijjititt^ig, 

#^©^i?(c^^-c^ ^ ~i!S:fftKt£ffl£nT^£ 
^«s^^yx^f ^wsii, r ? v ^ mm , cnh 

mm , * f- * -a- t^e , ij/Dt'i/yii, ^ 
r^^©r. fei. rr j ft & — n ^j^.r^ 

5tS^r^t^\ KB, it^1*, ft^S, 

y ^ ^ ^ >-ffigt#%© 
p°p^©^-c % Btiie7^^^©^©^^#^©^^^ 



^x ^mmm.m-<o mm & mms n , mvc^m.<D^ 

K m?s < ft 2 nx&it * 
?f ma ** u ^ ^ -T ^ mmvc & * y ^ ^ x ^ 

nt^^[ ^ AOj^ fife % &it7 ? * T f * * 3 

(2), TO ( 1 957)] 0 L^L.^l-M^^rj^;? 

?; ai^T'^^^i mmrn-* s -m.fr t lx<d* 
t >y v t <Dm&*tfr h ft z>& 4> mmtft* ^mno* 
>; x-^T^mmKit u x s m h frvcmffimm.fr & 

X%hiX^n^-k > §H®5 6 ~926lf 

2t # (c f± % -< - * v i> ~s yxt ? V *s mm -j ? 
^mm^^K^^xm^frft^nx^!), -torn 

*&®.<o?k &&&&& < «3E£ ttft . L^L^Jb^ 
tnb<Dyjm% & x \^x ^mmmM&K&m hi* , 

hfr % jtp ^©51^ t zmmKttThffi&fr 
m n * y -r^mm^unmisT^^ lx^z „ 

L^L-tCCteffiTSn* b y ^ T ^ U o -f a> s*- + 



»BHBBK2-771i (3) 

* f * X 'v i> t £ *x # ; , ®fb^# 

<D £ *- I (>' Jtt* © € K(C H SS # *i Y) % 
( 7* 7 X y ? * -x - ■/ s Bg^048^6^^g71 

i) tit*, mm&^z^mT h tnmnvztt 
^ bK-xtitmmfr h & a 

ftimt IT, ^£&fa # y x * £>fb^#j^t£ 

** y o-yr^-hfb^tiKji^ftt, ^ tsi m it 
<DMmm<D&3 k mfrmm-$ tix^z fr, m^mm 

<Wm$B & 7 - 39925 f SfK^^ fLTtT ^ 7 

7' y x Y mm s # K > 7 ^ ii©7'i/y K K 

mm$t>&mx%> ~>x^% <f a- ^ - h^^-^ ( m& ) 

ji- * * -y A, 4 'J-y-jjK \s — \- ftlmUT K 

^^^(j^t. # ^ * - * mum tm-r z> ) * * 

7'^~Mlr±^<Dm<DJ5mX'M1?;o. 1-1 mm CDi^^ 

t ^ ^ o (c ^ ^>3-^^§ ( sp^^ie^* 
, mmx$>& c tmKt 

ft ft ^ o 



—83 



-2 2666 -^^^^iffl#K:§3^-$n-t^a7k^T 

^ f- * * ? y is - h 

zm^rmmx^mw* y ^ ^ y-^mmm^ x $ — 
is; tc & ^ IB ^^-r^^o -en3tKffl*&4>&< 

Wffl?«fttoiktt*±j3ijifC it) „ — *ecc«jft«&a 
^£ ftr 0 j^fcDH^fifcSlttfc^r^* -tn 

RS^eT^B JCttBKfcffiS nt^affi "T" 

Kmmftft 5 i^i^o^iiitiif ^» ) 
/ y * >-®ffi#* by * - i ^ ?m-i:m ) Km 

fcys&s £ft£&T ^ vat****. ?Fia«3'-Ky 

Km. IsltttftK&lilrfbtiZ o 5 -b<D& 

<D&m<Dm&m<D%m:ftm x $ mm® mm 

ftttft£«?tti!ft&« 01501*1 h -> xmmK 

txm* <D&mib& mm&x vm*rm&mm<o&im. 
Ms wh&mm t Lxmm-z tm& ct, ^&sn 



5MMBB2-771J (4) 

*W*»«fc4:tt^a 5 t-Th %<DX h h« 

t Lxmm&vc mm x$> a> % l^^oik^ 
^ *m * & & x v * <d& <d & w *m & ^ ? 
h t&Kfc&mffixnm \^w*fr->?tm7km<Dm 

nt&mttm ( ) txy ^ - h 

£ Lx&Kmm*mm%j% * &%-rmm l 

x 0 t T h o 

-t<Dm&K&, z<dt ? — &k & 

'> 3 > ^J^^^ac^^^ <h © ^m-^(c^^ l 2 o 

i;-c*-5j*« % ^itii-c^^ ) % as 1 s ^& 
m& % »a*SB«#t*?^-cwt 3 o 5S j&t±t 

^ ^ ^ y * ft ttt <om&fr b * h m^m 



—84— 



M&w%fc s £bt>% x 5 k * y * - ^m.^<om% 
mj-K^^ Lftr ? y a a ^itiav ? ? >j p 

^ £ S 6 ~ 1 TOO^fttfU -tlsXttf* L 

£^<D§£ X 13 . 

tie otl^j^l, Lr % 

<t # & x 5 vcmirxtift^ — n mmmm, 

%xh ^x^ co#-g#E&r^u ^^^tf^^-t 

itl^i M ie jS§ W ^ V ^^-f^^XO'^y tf^ 

& id -a* r # & r h x 5{cp§^-£fL&<D-e£>& 0 
ft gt#&0- 5 # & < * ^(C^^fgffi&IES: 

so — 1 3 00«lrtK*&©^#*c«Ft U(, 

aft *»*#e o *** g$ ©|±I!ffc*#tt % 

tt*«fl:«<4oa&^c3©Sf«*r^*. y of 
& tr -rn^ y ^ ^ y ° -f 
A-&& & < * & t . -^mm # v * r * & z v * 

- b & BE n^i^o 



»I»BBK2-7711 (5) 

$5 ^ b 'J T ^ v ^ s -fy-VT^^-b^, £ u 
y ^ ai^T-^ft^^f^^O^^^" >j * - a ft 

m j t<om^'m^^m t r & r ? ^^#1^0^ 
r-A-m tcomm&s mitn&m® &x s tit 

^i^©C^ Ta * ^ v * * >y KttHoft %M$fc 

-4 mmmr $ # y * - a <t ^^^r^t 

$ y TA* a -a- i> # is ) ©C 2 _ 4 T a ^ u ^ * # 

■y rtfimm%M%c -r z> * *m®xm^ z^-gmte 

t $ v A,m&&fc&cixb<D&m&mM*fr*m 

a*^ ^ ^ n A-m t zmmfcfc-Z'ttxjLmft-fimK 
m&zti&o *mmK&^xn&*#'gm j &T ? 

V As&VWiftZWijk'r & £fc<D £ 5 X*>h o fiP *> % 

u >^ ? y =f — -/~T 2 i) u — Y s / n t' 1/ y / 
y — A* -77^ 'J MJ/at'vy^ijs 

r ^ y u - b % 1 , a - ^ ■ ^ v v> ^- - a ^ r ^ y 

u - h % 1 , 6 - ^ + tx^*-^^7^ !l 

yy^-o— AT'a^xhyT^yt^ — h % ^<v^ 
x y ^ i; h — a- b ij 7 ^ 'J - K -<v^^iij^ 



85— 



ij |. -^t !> 7 7 .^ 'I i^-l- , V x 9 x V ^ U 
Y ~ jk, >s ? -j $ \) \y — y N y ^ y ^ x y ^ !j h 
— ;l- ^ - t 7 ^ U - h „ 7* o t'l'y i^-y 
ft ^ H ! j y MJ 7 ^ ') ^ - K 7* n fc* u X tSt * 
y K$£& b ! i / f* ° 7' a ^ ^ h i) 7 ^ !J y - 

h , xf 1/ y^-^-y Kfft F ij / ^ d - 7* a ^ 
y M) 7 ^ ') y - K / d t'yy Kf i-y* 

^-tr'j^^^^T^U^-h, 7* p t' u ^ * * -V 
K ^ & -V ^ l J -fe V V ^ * T ^ U u - h . 7* d t* 
u x # -y Kf ft ^ ^ h - ^ t 7 U u ~ 

h % 7* a t'yy i^y Kfi^xf yy y7 i x t~ 
h7T^'J^-hs x^u^^-^C'K^j&^x^ 

i^xh ') 7 ^ y y ^ 7 ^ 'J i^-h^j:r>'J^±cD 
r 7 y ^-h^ic^cr^^ 77 y i/"h^3£t>' 

VtW\—frJ-ftVtT? 'J M^St / ? P U p 4 a, 

sos^0itit^7^'j ^ - b 7 t ? y v - 

h 0/5: 0 CilbOH, M s£ ^ ^ m ^ % £ 

x ^ItEt^3 t ^tttnx p ^oi©i>*l^ 
r o -t % ^f'ic 3 t ftg © b 9 > p - ^ ^ d 

y M)7^ ')i/-K ^y^xiMiJ h MJ 

ffcJ§£f4^3tf^i l &t*^X ?>' ^ ^ =» - b ^tttt*; £ 
t n H K * ffi # 7- ft * % t $> h ^ & )fa y x ^ 

ttmK^mm y x^t « , 0 - x 

^ x & ^ a * 0 y * <*- *' >- ^ *»- x a' m & k x *? m ^ 
$ n & tfo >> * a* ** ^ . i/t^en^©^©^ 

tn^ifrtt^^i7^^ -^^^io^'j x 
*T*it&fcifc 1 $ m b n h <d m w # y x 



?»BBBB«2-77il (6) 

rr ^ l . m & m vc m n x ^ & 9 m , ± ib © 7* 

a t' 1/ y t y K ^ ^ i [>' x f 1/ y ^ -y K ^ 

ttiS 5©^:^ 19 tecs r ^ =^ \y y * * y K M<m 

^tSp D a ^t?H{, Bl tf ± SB 7* a t>y* 
^ t£ h y / p ~^7'^'y h u t ^ y W 

C 2 H 6 -^f- CH 2 -OC 3 H 6 -OCO--CH=CH 2 )3 
± K WIW Lfz%?fe<D&-&M&T f y a, ^ ^ f: 
f^^rffl^, tfi^^LT^^^^ ij x^f 
r>*-&7 t: * ^ * ■: 4: *n ^. -C W o iE ffctt WK 

-gflgteT^ y^^^m^^^-^fifflU/t^i^r^d: 
»7kf*. Sf ^l^t*^?! h tl-f % tit?** - b m 

t lx % ^ Jt-c * • ep-^-e^^DB^^^cD 

T 4) mU O ^ ^ t ^ r ^' - ^ x ^ -f- yu ( x ,^ ^ y 

~t p % ) \s ~ v t 4) #f -r ^ ) *»* x o* '+* y x ^ f ^ 7 

Mfr =Pit &%8X *» X , ^ ^ t'^;u|t^ll7 U 
<D ii |3 T t> ^> o 

# y x ^ -TA-zmm l ftm&K* t<Dmm.%^b 

mm^=> ~t 4 y ? mm ^ &^x mm * mm 
<ffiti ^m^m-th* c<DM.K-ov^xm 

M<Dm$k, ii^f^^^I©^^f!l*''j x^x 

s yu x^ ^ #j(c rnd!, x^tA'^^iSO 
it^^^l^C^J^^C 6-1 e ) x 1 o"" 3 ^yi./ 
f 7 ^ 3 ^«S^0 *' 'J x^ ■Sryu 15© 



-86 — 



& K 1£ m £ ft 2> V-s -^9x1 o-3€;u/^7 a 

r © 31 t- ^ & it o i o £ m 5e r n tf > ^ 

&i E tr ~ a- x * x a tt it ?k • if t a- * y t* m <£> 

# # a* © *o * 'j x^-t-judkriei** ^ 7* 

©4>©K:jtL£^#S^£tf>&P, B ft fft ^ 
&mL&&mm.V£toJLbftftkLXi> % -^IftbM 

m ^ & & t 7z 5 mw & m & o cttb<o 

» *C tfcftf L » * » fl^7x / -a- ^ <D ^ la 
4> & < <t %mlie09 x 1 o" 3 ^e^//7 AiHTi: 

X A 1* *c ^ f£ * # co r * # 91 * > * - » * 
t<D^m ©filiKi^tfi tnjfcfc aft 9! L?t 
m nn m % a ^ # & „ e&j^d: ?f y j^<d 

{fete -y y a -y^^ti^T'J a- 7 * u - b 7* f rK 

*#*'/koj: nr^ ^ g! ft s t» as # # & , 2 

7t 7 t'~^^f ^Oi^C -77 y A- 7 7- - h v 

to #r#cis {§ L*mw® ®$to%mt> 
K^mmftKfr^Xs ~r & 1 1 ^%f&-£ftz> « 
c ft b^mMmm^m-r z> mm % mm t& 

Ws ®j£ft3twm*mmfts #t # at v> 



Sl^^ie>^T^^ X YX Tjr ^ fr^ itfc ^ T tt 
tr ^ 7 x 7 - ^ A ■* fc fcfc -t O .1* 1* ( mz.rlTkM 

ffi U f* , ^ a X K ft » 4f ) iC 4 -I: f i ^. & ^5 ^ 
^ flffi T a- =7 --a- .^^-#-{y:^^^< i t 2 O * A- # 

^^mHO^^GSt^, 7 er ^ a- ^ i: ^ t L X 
jrt x ^ \s y % # a ju x ^ u x % fcT - a- h a- x x ^ 

(D * is y m §ii£ k x $ ftm 5 n ^> 2r 7 

tT - a- ^. H x > ^ 7 7 7 ! J u - h . x 7- A- T 
7 y ^ — h , T 7 'j ^ 7 i K ^ © T 7 U a- ^ f; 

^ % r ^ y a h y a- , ^;i)D=h»j>oj: 

5 7z = h y ju 2fc ^ i; ft % f-;vt'!).yy v eT - yu 
t a U KxcD£n ^H^f^^t^ 7 f 

($ ^ X — ^ -f 7 7" A- X -t^ % tl* - A- >f y 

ftfsffj 4 ^ o r h o t , tftb05*»]i»f>Ili 

K »d ^ e> n a | r $> h ) wt * ft -*» ^ fo # y 
x ^ t- a © $o $ m s& fijt ^ . k f t »j , ^ m m % & k 

^T^t^^n:U:^^^:^^ft( ^ & Wl b % o 
to ^ ) r . B ^ a ^ ^ f /t -4 n 7s if & & h 
cttem&bnz>-<£ xh h o m L-^tDjftmm®. 
fr*%iKLx±mmmmwf%frt:K^^x^jt]r£, 

< iuon©7 5 ^ (iti$) 

s o ~~ 1 s $ fryfi f& y x ^ -7- ^ £ qe 7 bf - a- 

# t r£ t ^ y a> ^ ^ t © f y ^ 2 o * ^ jM r 



—87— 



L, s e $ % m h k ^ # V *.*-r k 
irf b n. h a ^fgfo**«jx^f^^y e - in a 

0: #J £ # ^ . 

t x-tf * ~ymm<DMit%iK& -& & r < y m 
torn Kmc $mhtfmwLfcfr*£irfhn-z><> 

m &m h n h * 
cud o&mm&r ? v ^m^m.i^& ft&m. 

* - bffi#*4i: LX<omm X*>lx\fl £ ;b£>T ^ 

s.ijticsit, c © ^' ^ ^ - h m *t *4 



*HBIB 152-7711(8) 

ft) tt M W it <D m & K tt ii * - ' - it * V A K ^ , T 

y ^ 9; © 5 * *> m m & L < tt n fb £ rs v 

u j^mitm xt> h * c©m t^q t, n^s^fi: 

<DX h h * 

, a - h m&ft t lx<d&m 

K&Kmi,ft*> ox & h c k#mmi,ft • gp-bc 

& h<o&t&Kn t > u?t =r - h 

LX * ymffim&ft<Dtm & 

m s m m mm x §> ~> x % s ^^i?^^h^ 

K folate WLK $L^W:&fr% btih o i£ 5 O tt , 

mm k^Jcbtiz a t<D&Mm<Dmm.zw.KmL 



t,xm$tm * cmt m&nm$- & ) , *u 

-eottrst^^^^^ < £ % s s * , r^nfl^A, 
Tie* 1 ^K^-rm^o^'gHg^T^ u^^^ 

* XT 'J ( fclMgiJ ) 3 

|&g£#A -y* a ( 2S±£#J ) 1 oo 

c %mm ) 200 

*rt:L±§e©T* y Agf^ y mm. tr~ 



£ £ ^gt^tDi^)^^^^^^ < 1$ n. £ £ |g 
© 5 © « ^ frfc *" ^ t ffi S # ^ £ % t<D&frb 

_ h . if IK ifttt#*C fr*t4M8 

h z 5 ^ft » c ntt^^c^fiST^ y ^ 
& m m 

-C * -6 o 

^^*^x^F^\M>3S0X 250X 8. s 

) © ^ o a y .yttlL^^ -fiXf^ffl^M 

*? ^ ifi K » ^-3-^934 -11^ CJy.± 
J IS K 691 1 -1979 K^U ) t fLAstS-O 
m%<D&.1k*r ttS Q -JUtf ( 0 ^ ^ X - 

^ r> —A' Jtoy - 7* ^* K (To. 1 - O 1 A ) K th 
I^^(3k ? xioo||), it7k^(ioo 
*cx 2*B#ra1) v i7A'*'H4( 5^^i^y 

^fe-f^^O fcK fail 2> & ^nz^* 



£ § tLit ik \st C t ?r ^ L , fei T B , C , D O |g 

fit*&**i O'it r a, * y «:„ a ® 

St 4: m t> L s D tt c x j? iWj £ ^ & |g r & o 

* * it * t* * «*T^*yt£Ki*W&ffi3feTf±ii& 

m. m% & it g m t lt^ L^^mmommno^ 
tiK it Uftn^fsisg KiEoaw^igL/t 

l)Ot^4ti^b^ic t 7t , & $D < v \£ 

a 7 x y - a- ^ ^ gg fa y x ^ ^ © # ^ ( ^ 

# y .x * 7- /u ^ j: * ^ u -/j, h * zmm^tom 
mm m% mm t r h mm. 1 ®) % n k ? * ^ - h mu 



»HB8fia-77iI C10) 

Pr t L T & L ft T «e © & .ii^jOfiffif ^if 

R « © ^ & t -t n c 3 © 4$ & ff. m % fj 4 0 ^ a 

±m<D®mm® 1 0 o gp 

^ 7 -r v R 3 ^ h ( (g g g,j ) 0m 3 

ft Jte ?- ^ ^ tK v- y * ( if ^ $j ) x 

7 -^^#60 ( ?^if^J ) o.1 

( 2 5 *C T 7ooo -te >- ^ ?K XbII } K T h^X 

>- ^ ZJ As h \f± =3 s< a, h 1/ -^V 6 # tfo , f -y 

7 y * ■? 7* )j y / ^jfl ^ - N - 7 ^ - r 

— T ? S 7* u \£ jx> y y j \- * >y -y ? ~£ $> & 0 



±m m 15 go ^ =3 - h m u m & * z: -r *< si 

( § g%©r?fflK^^^IO^ ) (C ^ 7* U ~ 

fiE^^wtwiE t m c^^Ts itisr^j 3 (own %m 

b <o n & & mm & m it® & $ x h $ s ^m^m a 
m k 55 -t • * z r&&mm<D®&fr—mw&K9r: 

iott8^f,(>Micti} J t^. c c x i> 
^ x & <S t L X id m ^ ^ i)^ ft &§& B M K % 

? imy.£h s w. tt ee i£ o t ^ y^istst^ia^:^^ 



»HIBBH2-771 1 (11) 



\ -foe 



< 

X 

r 



H 
<*> 
X 

r 
•x 



0 



D 



0 



m 
9 



D 

K 
i 

D 

iK 



x 
'.-/ 
h 
*x 

X 
H 



<5s 



a 

K 



D 

T 
o 
iK 



a 



m 



m 

OS 



4a U ^ 

* \ 

«S ^ 

K \V 

H « - 



« si 



*r> ^ 
c-j c-/ 













K 










H 


K 


IS ■ 


T 


-} 
-1 








*s 


He 






H 


N 






r\ 


IN 


>s 




Q 




K 















•r- csi 



& 

Js-3 




o ^> 

kj*" ca 


^ ^ »S \ ^ a> | 

^ co os pa 




o 


* « 2 10 


04 


0 a o 
*0 *■> 






o O o 
*r *0 »o 

< aa 




M 


m 


o o o 

«5T hO K"> 

< 03 




•<r 


a ° a 
fO O 


- ° <=> 


w> 


o o o 

«3- W> 
< {23 


J^CQ ^ ^ < ^<tn 




o o 0 

O CM CM 


53 pq ° 
* i < - 




o o a 
««r ro *o 


a ca 

^ ^ PQ ^ ^ < LO | O 




^ ? 

^ S x 


B - H- an H- 
5 T5 « * - « 

f ^ - 4> - * 
5 s ^ £ ♦! i * 
i ^ , g u * s 
•( *j > a ft ft 



0 

s 



on 

bsl R 

Q @ 
^ is 



t I V 



W- f-v *— -«f 



< < CQ 



*- K> o 
< OP 



5^ I 



03 



H 



x 



Q < 



03 
< 



■° -<> ^ . 



X ;S« 



in o 



03 < 



03 

< I 



CO O 



<; < csj 



^ ^ < 



c<# X k(J < m 03 



w w m 

m w t 



HD 



K i K 
W w 



-91- 



HNW(>2-7711 (12) 

mm <D%hWt 

*mwKx*)* totem* z um&K&^&wz 
^-r ht t%> Kfo<D&&nmfa&K t t < 

& o 



—92— 



